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COMPLETE SPECIFICATION 



ImprovemeBts m or relating to Bacteriological Testing 



We, Evans Medical Limited, of Spcke, 
Liverpool 24, England, a British Company, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
5 and the method by which it is to be performed 
to be particularly described in and 1^ the fol- 
lowing statement; — 

This invention relates to a tablet for use in 
bacteriological testing. 

10 It is well Icnown to determine the most suit- 
able antibiotic or diemotherapeutic agent to 
vst m the treatment of a disease by growmg 
bacteria obtained from a patient on a bac- 
teriological nutrient plate. Freshly prepared 

15 solutions of antibiotics or chemotherapeutic 
agents are placed in cavities in the surface of 
the nutrient plate or in open ended cylinders 
on its surface and the plate is incubated at a 
suitable tanperature in the usual manner. 

20 After some time, the plate is removed from 
the mcubator when it will be seen that the bac- 
teria have grown over the surface of the plate, 
but clear zones of various diameters will be 
observed round some of the antibiotics or 

25 diemotherapeutic agents. The bacteria are un- 
able to grow in these clear zones owing to the 
influence of the antibiotic or chemotherapeutic 
agent. The presence or absence of such zones 
vs^ill show whether or not the bacteria are sen- 

30 sitive to the antibiotics tested. The antibio- 
tic(s) producing the largest zone of inhibition 
af growth is therefore the agent most suitable 
for treating the disease affectmg the patient 
from whom the bacteria were obtained. 

35 Various means have been devised to sim- 
plify this test by avoiding the necessity of pre- 
paring solutions of antibiotics or chemothera- 
peutic agents and placing them in cavities or 
cylinders. For example, absorbent paper discs 

40 have been treated with antibiotic or chemo- 
therapeutic solutions and dried. These discs 
can be used instead of tiie solutions of the 
antibiotics or chmiotherapeutic agents in the 
test described above. Using such a method it 
[Price 3s. 6d.] 



IS no longer necessary to form cavities in the 45 
nutrient plate or to use cylinders since the 
discs may be placed directiy on the surface of 
the nutnent plate. Alternatively, compressed 
tablets, consisting of the antibiotic or chemo- 
therapeutic agent and a solid diluent can be 50 
used instead of the paper discs. Many sub- 
stances have been proposed as bases for such 
tablets, but they suffer from one or more of 
the following disadvantages. 

i) They react with the antibiotic or 55 
chemotherapeutic agent and destroy it or cur- 
tail its stability. 

ii) They absorb the antibiotic or chemo- 
therapeutic agent so strongly that it is not re- 
leased m tiie test, or is released in an irr^- 60 
lar manner so that no dear zones or only small 
and nregular zones are produced, 

iii) They interfere with the characteristic 
acuvity of the antibiotic and prevent or re- 
duce the formation of zones of inhibition on 6S 
growths of normally susceptible baaeria. 

iv) The base, although it may be inert 
and non-reactive to many bacteria may not 
necessarily be inert to aU bacteria or to mix- 
tures of bacteria. By way of example may be 70 
quoted lactose, a commonly used inert diluent 

for tablets. This does not inhibit the growth 
of any common baaeria under normal con- 
ditions. If, however, a bacteriological plate 
has a mixture of Ps Pyocyanea and 5taph. 75 
Pyogenes or Str. Faecalis growing under cer- 
tain conditions on its surface and tablets of 
lactose are placed on it and incubated, then 
clear zones will be produced as described by 
Pamela M. Waterwor± in Journal Med. Lab, 80 
J^^°^ P-P' 245—248 Vol. 15 October 
19>8. This effect can also be demonstrated 
with sugars other than lactose. 

An object of the present invention is to pro- 
vide a tablet which can be used for bacterial 85 
sensitivity testing as hereinbefore described 
yet IS free from the defects mentioned above. 

Accordingly the present invention provides 
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a tablet for bacteriological sensidvity testing 
which comprises an oxide of one or more of 
the metals titanium, zirconium, hafnium, thor- 
ium and cerium and an antibiotic or chemo- 

5 therapeutic agent. 

Titanium dioxide is particularly suitable 
since standards of purity exist for it in the 
British Pharmaceutical Codex 1959 and it is 
readily available at a fairly low cost. How- 

10 ever, titaniimi dioxide is not satisfactory as a 
base for the antibiotics Streptomycin, Neo- 
mycin, Kanamydn and Oleandomydn. 

The tablet may also contain a hydrophyllic 
agent such as cellulose, to cause moisture 

15 from the nutrient jelly on which the bacteria 
are growing to enter the tablet so enabling the 
antibiotic or chemotherapeutic agent to diffuse 
out. Agar may be used to bind the^ powders 
together to form granules for tabletting. 

20 In a preferred embodiment of die invention 
a base for a tablet for baaerial sensitivity test- 
ing is prepared by taking 9Q parts of metal- 
lic oxide, sterilised by heating at 150°C. and 
10 parts of pure cellulose st^ilised in a simi- 

25 lar manner and mixing them thoroughly. SuflB- 
dent of a sterile 2% solution of agp in dis- 
tilled water is added to form a lightly co- 
hesive mass. This mass is forced through a 
suitable sterile sieve (about 12 mesh) to form 

30 granules. The granules so formed are dried to 
a low moisture content in an oven at 60°C. 
When suffidentiy dj^, the granules are again 
sifted, preferably throu^ a sterile 20 mesh 
sie\re. These base granules are mixed wi± a 

35 suitable dilution of antibiotic or chemothera- 
peutic agent, the dilution being made by either 
milling together the antibiotic or chemothera- 
peutic agent and the metallic oxide or by 
fceese drying a solution of the antibiotic or 

40 chemotherapeutic agent containing metallic 
oxide in suspension. 

A small proportion of lubricant, for ex- 
ample 1% or 2° of Magnesium or Alumin- 
ium Stearate, is added to enable the tablets 

45 to be ejected from a tablet machine. The gran- 
ules are compressed to produce tablets for bac- 
terial sensitivity testing. 

It has been found by experiment that tab- 
lets made by this method are : — 

50 i) More uniform than known tablets: the 
metallic oxides used (in the presence of cellu- 
lose) do not prevent the antibiotics or chemo- 
therapeutic agents diffusing evenly and uni- 
formly to produce their characteristic zones. 

55 ii) The base or bases do not inhibit or in- 
terfere with the growth of bacteria; this has 
been shown by the testing of tablets prepared 



with the base and without antibiotic or chemo- 
therapeutic agent. 

iii) Stable: the metallic oxides used do 60 
not react with or inactivate any of the anti- 
biotics or chemotherapeutic agents for which 
they are used as bases. 

iv) A number or other identification sym- 
bol can be impressed on the tablet and still 65 
remain legible after a test has been carried 
out. (Lactose base tablets crumble during in- 
cubation so that identification after a test is 
difficult). 

Many chemotherapeutic agents and anti- 70 
biotics are readUy inactivated by moisture. It 
is therefore necessary to ensure that all the 
materials used in tabletting these substances 
contain as little moisture as practicable. 

It is not easy to compress tablets containing 75 
very low concentrations of moisture, but with 
this invention there may be adopted a dif- 
ferent method in which, taking advantage of 
the fact that the metallic oxides used do not 
inactivate these chemotherapeutic agents and 80 
antibiotics even at elevated temperature, tab- 
lets of these substances are made containing as 
low a proportion of moisture as is consistent 
with easy tabletting. The tablets are then heat- 
ed in an oven for a suffidentiy long time to 85 
remove moisture. This heat treatment has the 
effea of enhancing the stability of the tablets. 

WHAT WE CLAIM IS :— 

1. A tablet for bacteriological sensitivity 
testing which comprises an oxide of one or 90 
more of the me^ titanium, zirconium, haf- 
nium, thorium and cerium and an antibiotic 

or chemotherapeutic agent 

2. A tablet as claimed in daim 1 containing 

in addition a hydrophyllic agent 95 

3. A tablet as claimed in claim 2 wherein 
the hydrophyllic agent is cellulose, 

4. A tablet as daimed in any of daims 1 to 
3 wherein tl^ tablet contains agar used as a 
binding agent in tabletting. 100 

5. A tablet substantially as described. 

6. A tablet for bacteriological sensitivity 
testing comprising an antibiotic or chemothera- 
peutic agent and a base consisting of 90 parts 

by weight of an oxide of one or more of the 105 
metals titaniirm, zirconium, hafnium, thorium 
and cerium and 10 parts by wdght of cellu- 
lose. 

ELKINGTON & FIFE, 
Consulting Chemists and 
Chartered Patent Agents, 
Bank Chambers, 329, Hi^ Holbom, 
London, W.Cl. 
Agents for the Applicants. 



PROVISIONAL SPECIFICATION 

Improvements in or relating to Bacteriological Testing 

We, Evans Medical Limited, of Speke, This invention relates to bacteriological 

110 Liverpool, 24, England, a British Company, testing, 

do hereby declare the invention to be described It is well known to determine the most suit- 115 

in the following statement: — able antibiotic or chemotherapeutic agent to 
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use in the treatmeat of a disease by growing 
bacteria obtained from a patient on a bac- 
teriological nutrient plate. Freshly prepared 
solutions of antibiotics or chemotherapeutic 
agents are placed in depressions in the surface 
of tlie plate and the plate is incubated at a 
suitable tanperature in the usual manner. 
After some time, the plate is removed from 
the incubator when it will be seen that the bac- 
teria have grown over the surface of the plate, 
but clear zones of various diameters will be 
observed rotmd some of the antibiotics or 
chemotherapeutic agents. The baaeria are un- 
able to grow in these dear zones owing to the 
influence of the antibiotic or chemotherapeutic 
agent. The largest zone can be determined by, 
inq)ection and this zone will be situated round 
the substance which has the greatest inhibi- 
tory effect on the bacteria under test; this sub- 
stance is therefore the agent of choice in treat- 
ing the disease affecting the patient from 
whom the bacteria were obtainwl. 

Means have been devised to simplify this 
test avoiding the necessity of preparing solu- 
tions of antibiotics or chemotherapeutic agents 
and placing them in cavities. For example, 
absorbent paper discs have been treated with 
antibiotic and chemotherapeutic solutions and 
dried. These discs can be med instead of the 
solutions of antibiotics and chemotherapeutic 
agents in the cavities in the nutrient plates. 
Alternatively, compressed tablets consisting of 
the antibiotic or diemotherapeutic agent with 
an inert^ substance can be used instead of the 
paper discs. Many substances have been pro- 
posed as bases for such tablets, but they suffer 
from one or more of the following disadvan- 
tages: 

i) They react with the antibiotic or thera- 
peutic agent and destroy it or prevent it from 
being stable for more than a very short time, 

ii) They absorb the antibiotic or chemo- 
therapeutic agent so strongly that it is not 
released in the test, or is released in an ir- 
regular manner so that no clear zones or only 
small and irregular sized zones are produced, 

iii) The base, although inert and non-re- 
active to many bacteria may not necessarily 
be inert to all bacteria or to mixtures of Imc- 
teria. By way of example may be quoted Lac- 
tose, a commonly used inert base for tablets. 
This does not inhibit the growth of any com- 
mon bacteria mder normal conditions. K 
however a bacteriological plate has a mixture 
of Ps. Pyocyanae and Staph. Pyogenes or Str. 
Faecalis growing under certain conditions on 
its surface and tablets of Lactose are placed on 
it and mcubated, then clear zones will be pro- 
duced as described by Pamela M. Waterworth 
in Journal Med. Lab. Technology p.p.. 245 — 
248 Vol 15 October 195S. This effect can be 
demonstrated with other sugars. 

^ An object of the present invention is to pro- 
vide a tablet which can be used for bacterial 
sensitivity testing as hereinfore described and 



yet is free from the defeas mentioned above. 

According to the invention such a tablet 
comprises an oxide of a metal occurring in 
Group IV B of the periodic table (after Men- 
deleeff) and an antibiotic or chemotherapeutic 70 
agent. The metals are Titanium, Zirconium, 
Hafnium, Thalium, or Cerium. Titanium di- 
oxide is preferred since standards of purity 
exist for it in the British Pharmaceutical 
Codex and it is readily available at a low 75 
price. However, titanium dioxide is some- 
what less satisfactory as a base for the anti- 
biotics known as Streptomycin and Neomydn. 

The tablet may also contain a hydrophyllic 
agent such as cellulose, to cause moisture 80 
from the nutrient jelly on which the bacteria 
are growing to enter the tablet so enabling 
the antibiotic or chemotherapeutic agent to 
diffuse out. Agar may be used to bind the 
powders together to form granules. 85 

In a preferred embodiment of the invention, 
a base for a tablet for baaerial sensitivity 
testing is prepared by taking 90 parts of 
Titanium Dioxide, sterilized by heating at 
150°C and 10 parts of pure cellulose sterilized 90 
in a similar manner and mixing them thor- 
ouglhly. Sufficient of a sterile 2% solution of 
agar in distilled water is added to form a 
lightiy cohesive mass. This mass is forced 
through a suitable sieve to form granules. The 95 
granules so formed are dried to a low mois- 
ture content in an oven in a current of air at 
60°C— lOO^Q When suffidentiy dry the gran- 
ules are again sifted, preferably through a 30 
mesh sieve. These base granules are mixed 100 
with a suitable dilution of antibiotic or chemo- 
therapeutic agent, the dilution being made by 
ei±er millin g together the antibiotic or chemo- 
therapeutic agent and the titanium dioxide or 
by freeze-drying a solution of the antibiotic 105 
or chemotherapeutic agent containing titanium 
dioxide in suspension. 

A small proportion of lubricant, for ex- 
ample 1% of Magnesium Stearate, is added 
to enable the tablets to be ejected from a tab- 110 
let machme. The granules are compressed to 
produce tablets for bacterial sensitivity testing. 

It has been found by experiment that tab- 
lets produced by this method are: 

i) more uniform than known tablets; the 115 
metallic oxides used (in the presence of cellu- 
lose) do not prevent the antibiotics or chemo- 
therapeutic agents diffusing evenly and uni- 
formly to produce their characteristic zones, 

ii) more stable, 12O 

iii) fully effective: inert tablets containing 
no antibiotic or chemotherapeutic agent are in 
fact inert and do not affect any of the bac- 
teria tested, 

iv) stable; the metallic oxides used do not 125 
react with or inactivate any of the antibiotics 

or chemotherapeutic agents commonly in use. 

v) a number or otiier identi&cation sym- 
bol can be impressed on the tablet and still 
remain legible after a test has been carried 130 
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out; known tablets crumble so that identifica- 
tion after a test is diflScult. 

Many chemotherapeutic agents and anti- 
biotics are readily inactivated by moisture. It 

5 is therefore necessary to ensure that all tiie 
materials used in tabletting these substances 
contain as little moisture as practicable. It is 
not easy to compress tablets containing very 
low concentrations of moisture but wiSi this 

10 invention there is adopted a different method 
in which, taking advantage of the fact that 
the metallic oxides used do not inactivate these 
chemotherapeutic agents and antibiotics even 
at elevated temperatures, tablets of these sub- 

15 stances are made containing as low a propor- 



tion of moisture as is consistent %vith easy tab- 
letting. The tablets are then heated in an oven 
for a sufficiently long time to remove moisture. 
This heat treatment has the effect of enhanc- 
ing the stability of the tablets. 20 

This treatment is not possible with many of 
the bases used hitherto since imder the above 
conditions rapid inactivation of the antibiotic 
or chemotherapeutic agent would oonir. 

ELKINGTON & FIFE, 

Consulting Chemists and 

Chartered Patent Agents, 
Bank Chambers, 329, Hi^ Holbom, 
London, W.Cl. 

Agents for the Applicants. 
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